A field experiment was conducted in Khulna district to evaluate the growth and nutrient composition on stem Amaranth by irrigating with different water sources. Water that has been used as treatment are saline water, T 1 and treated water, T 2 (water from a project called Managed Aquifer Recharge (MAR)). A field condition was also included, T 0 (control). All the growth parameters of the crop were significantly improved for treated water. Whereas, N, P, and K uptake (3.54, 39.56 and 564.42 kg/ha, respectively) were increased and S was decreased (48.76 kg/ha) for treated water (T 2 ) compared to control (T 0 ). Carbohydrate and total dietary fiber (TDF) is increased (6.09 and 6.87 g/100g) while protein, fat, ash and energy in the leaf of stem Amaranth is decreased (3.16, 0.46, 3.26 g/100g and 54.94 Kcal/100g respectively) by irrigating with T 2 water. Moreover, carbohydrate content is increased (3.55 g/100 g) in treated water (T 2 ) but protein, fat, ash, TDF and energy in the stem of stem Amaranth is decreased. EC, pH, Na, K, Ca and Mg of the soil were decreased markedly by applying treated water (T 2 ) and other nutrients present in soil also varies. From the study, it can be concluded that the best alternate source of water for irrigation is MAR water (T 2 ) which can improve plant nutrient content and uptake and soil nutrient status.
Introduction
Millions of hectares of land throughout the world are too saline to produce economic crop and more land is becoming non-productive each year because of salt accumulation. The coastal region of Bangladesh covers almost 29,000 km 2 or about 20% of the country (Karim et al. 1982) .
The adverse effects of saline water intrusion will be significant on coastal agriculture and the availability of fresh water for public and industrial water supply. The impact of salinity on crop production as well as on aquatic environment is well documented (Karim et al. 1990) . The advancement of the saline front in the Khulna region is a matter of concern. Irrigating land with saline water is building up salt crust over the cultivable land which decreasing the net production of land. Karim et al. (1990) reported that the general pattern of soil salinity build-up has been observed in about 0.833 million hectares of the arable lands in 64 coastal thanas of thirteen districts. About 0. 282, 0.297, 0.191, 0.450 and 0 .087 million hectares of lands are affected by very slight, slight, moderate, strong and very strong salinity respectively (Haque 2006) . This varying salinity levels *Corresponding author: <sayma_swedu@yahoo.com>.
have been affecting our cropping pattern and causing yield reduction. In some places nutritional lacking or problems of consuming more specific minerals by the people due to salinity is causing health problems. Bangladesh is a poor country with a large number of population. There are many varieties of leafy vegetables (commonly known as shak) and 25 varieties of non-leafy vegetables in Bangladesh. Salinity in soil restricts the production of many of them. If dark leafy green vegetables can be grown in saline areas, it can supply proper nutrition to the poor and rural people. Keeping this view in mind, the present study was undertaken to observe the visible differences and nutritional composition of vegetable for irrigation with saline and non-saline water and also to identify whether it is possible to grow salt sensitive crops particularly vegetables by irrigating with water from managed aquifer recharge (MAR) system as an alternate source in coastal areas. MAR for community water supply in saline areas is a project on supplying drinking water to the people in the coastal regions by mainly rain water harvesting which is carried out by the Department of Geology, University of Dhaka (and Acacia water, Netherlands). Here, water is collected from the nearby pond as well as rain water harvested from rooftop and pumped into 4 infiltration wells to a depth of 60 ft. A three layer filter is used and on top of which dense jute canvas is used. After filtering the water amount of salinity is markedly reduced.
Materials and Methods
The field experiment was set up at Gangarampur union of Batiaghata thana in Khulna district. Initial soil analysis by standard methods showed that the experimental field soil has a pH of 7.4, EC of 0.215 dS/m and contains 90 mg/kg available N with 1.09% organic carbon, 16 mg/kg available P, 7.36% available K, 0.16% available S, 12.86% Na, 8.28% Ca and 0.78% Mg.
Experiment was laid out in CBD with 3 replications i.e., whole experimental area was divided into 3 blocks, each block representing 1 replication. Unit plot size was 2.0 m × 2.0 m and space between the plots, blocks and around the field was 1m. Total unit plot was 9 and total experimental area was 10m × 10m. Two types of water treatments were used in the experiment. One was saline water (T 1 ), which has been collected from the tube-well and second one was the treated water (T 2 ), which has been collected from MAR. Another observation was made considering the field condition of the plots which was considered as control (T 0 ) and no water was added from outside during the experiment in this treatment plot. Different physico-chemical properties of the treatment water were shown in Table 1 .
Two treatments were distributed randomly in 6 plots and 3 plots were used to observe field condition (control). At the beginning of the experiment, the land was well prepared before sowing seed and no fertilizers were applied. Seeds of stem Amaranth were broadcasted on 28 March, 2014. After one week of sowing, stem Amaranth was germinated. Weeding and thinning was done as per requirement for the healthy growth of seedlings.
The plots were properly watered as per treatment. Amount of water applied to each field was uniform. As the field experiment was based on water treatment, rain water was not allowed to fall or seep to the T 1 and T 2 treatment plots. So, each plot was surrounded with aluminium sheet of 15cm height and placed all around the plots. A bamboo made rain shed was used which was covered with a polythene sheet during the rain. The crop was harvested after 45 days of sowing. At the time of harvest, 5 plants from each plot was selected randomly and fresh weight of the plants, height, base diameter, dry weight of the plants were noted. Again, 20 plants were randomly collected from each plot and brought to the laboratory for analyzing nutrient uptake, nutrient composition and mineral content. In this study, the edible portion (leaf and stem) of plant samples were analyzed separately as per consumption pattern. Standard analytical methods were used to analyze soil and plant samples. Nutrient compositions of the plants were analyzed by following methods described by Raghuramulu et al. 2003 . Statistical analysis was made by using SPSS (version 20).
Results and Discussion
Application of treatment showed significant effect on all the growth parameter like plant height, base diameter, fresh weight and dry weight (Table 2) . From the table, it is observed that all the parameters were maximum for treated water (T 2 ) treatment. Again, lowest plant height and dry weight were observed for control (T 0 ) which was 34.3 cm and 3.3 t/ha and lowest base diameter and fresh weight were observed for saline water (T 1 ) treatment which was 14.3 mm and 12.0 t/ha.
The result of the experiment falls in line with the findings of Nerd et al. (1991) and Francois et al. (1990) . Again, yield reduction in tomato fruit, lettuce and spinach was reported by Alam et al. (1989) , Mizrahi and Pasternak (1985) , Robinson et al. (1983) .
Uptake of nutrients in Stem Amaranth plant was significant (p < 0.05) in response to applied treatments. From the Table 3 , it is visible that uptake of N and P is more for treated water (T 2 ) and less for saline water (T 1 ). However, different results were found for K and S where highest uptake is obtained by control water (T 0 ) and lowest is by saline water (T 1 ) and treated water (T 2 ), respectively. The moisture content in leaf ranges from 80.16 g/100g to 79.88 g/100 g and in stem from 90.07 g/100 g to 89.49 g/100 g for different treatments. There was no significant difference in moisture content between the treatments.
The protein, fat and ash content of the plant decreases for T 2 treatment for both leaf (3.16, 0.46 and 3.26 g/100 g) and stem (0.67, 0.21, 1.79 g/100 g) (Tables 4 and 5 ). The imbalance caused by salinity affects the nutrients involved in protein synthesis and those involved in photosynthesis, which can lead to inhibition of these processes (Vieira-Santos et al. 2001) . One characteristic of saline stress is the removal of potassium ions by plant roots, which causes a physiological imbalance because potassium is necessary for protein synthesis. Kuiper (1968) found that the content of lipids increased with increasing capacity for uptake of chloride and salt tolerance. The salt tolerance of the oil producing plants as well as the enhancements in their activities after being salinized appeared to be a general feature of the oil producing plants may strengthen the impression that these plants may have their own mechanisms to counteract at least the effect of mild salinization treatments. This mechanism could be coordinated with the biosynthesis of fats or a certain fat fraction. Ash represents the total inorganic mineral present in the plant. In saline condition uptake of salt is higher than the treated one. The TDF of plant ranges from 6.87 g/100 g to 5.59 g/100 g in leaf and 3.95 g/100 g to 3.12 g/100 g in stem for different treatments. Again, it can be observed that, highest TDF in leaf is due to treated water (T 2 ) and lowest TDF is for control water (T 0 ), while for stem, more TDF is found for control water (T 0 ) and less TDF is in case of the induced treatment (T 2 ). The available carbohydrate content in leaf and stem ranges from 6.09 g/100 g to 5.09 g/100 g and 3.55 g/100 g to 2.96 g/100 g in stem for various treatments. From the Tables 3 and 4 , it can be observed that, carbohydrate content both for leaf and stem were found to be T 2 > T 0 > T 1 . Many plants stressed by NaCl salinity, accumulated starch and soluble carbohydrates (Rathert 1984) . This accumulation has been attributed to impaired carbohydrate utilization (Munns and Termaat 1986) . But it is apparent from the results that the carbohydrate content in the leaves was higher in treated plants compared with saline. While for the energy of the plant ranges from lowest to highest for (T 2 < T 1 < T 0 ) treatments. Opposite result was found by Heidari and Jamshid (2010) .
The mineral content (Na, K, Ca, Mg, Fe, Zn, Cu, Mn) of the stem Amaranth varies significantly with different water treatments (Tables 6 and 7 ). The Na content in the leaf of the stem Amaranth plant was 934.12, 139.12, and 72.87 mg/100 g and in the stem were 685.68, 669.12, and 205.37 mg/100 g. Na content is drastically reduced both for leaf and stem with treated water than the other two water treatments. The higher amount of Na was found in the leaf in control condition might be due to lesser amount of rainfall during the growth period, and accumulated salt was taken up by the roots and biomagnification takes place. The greater aptitude of basal leaves to accumulate sodium, as a result of increasing the level of NaCl in the root environment, could be related to water transpired by the leaves because Na + is transported to shoots in the transpiration stream in the xylem (Munns and Tester 2008) . The K content of the Stem Amaranth plant ranges from 321 to 368 mg/100 g in the leaf and from 408 to 827 mg/100 g in stem. Chow et al. (1990) observed that lower salinity stimulated growth while higher salinity reduced growth and also K + up take in the leaves of spinach. They suggested that higher K + content was required for shoot growth under higher salinity. On the other hand, higher concentration of Na + was required to maintain turgor pressure under salinity, but it could not substitute K + requirement. The Ca content in the leaf of the stem Amaranth plant was 515, 785, and 825 mg/100 g and in the stem 310, 375, and 295 mg/100 g. In presence of high concentration of salts, Ca 2+ plays an important role in the maintenance of K + transport (Sopandie et al. 1990) . It was also observed that Ca 2+ and K + compete with each other in the absence of Na + . Again, in presence of Ca 2+ , potassium uptake increased under high NaCl concentration. The Mg content in the leaf of the stem Amaranth plant was 880, 1125, and 805 mg/100 g and in the stem 790, 580, and 425 mg/100 g. Epstein (1961) reported that presence of Ca 2+ in saline solution is essential for K + selectivity. He also reported that Mg 2+ could not be substituted for Ca 2+ under salinity condition. The Fe content of the stem Amaranth plant ranges from 76.5 to 46 mg/100 g in leaf and 39.5 to 14 mg/100 g in stem. The Zn content in the leaf was 9, 10.5, and 9 mg/100 g and in the stem 2.5, 10, and 6 mg/100 g. While the Cu content in the leaf of the stem Amaranth plant was 1.95, 2.2, and 1.3 mg/100 g and in the stem 3.15, 1.25, and 1.35 mg/100 g. The Mn content in the leaf was 2.8, 3.35, and 2.15 mg/100 g and in the stem 1, 0.75, and 0.75 mg/100 g. According to the food composition table for Bangladesh (FCTB) (2013) the average mineral content was shown in the Tables 6 and 7 , and it can be seen that the values for treated plants improve around the values found for general plants.
During investigation, there were no appreciable changes in soil pH for different treatments, but there was a tendency of rising pH values due to irrigating with saline water (7.73). After harvesting of stem Amaranth, EC (0.115 dS/m), organic carbon (0.47 %), K (4.83%), Na (8.99%), Ca (6.03%) and Mg (0.55%) content decreased more for treated water (T 2 ) treatment. However, N (12 mg/kg) and P content (25 mg/kg) decreased more for saline water (T 1 ) treatment. After harvesting S content of the surface soil decreases (750 mg/kg) for control water (T 0 ) and increases (2300 mg/kg) for treated water (T 2 ).
Summary and Conclusion
The effect of saline water (T 1 ) and treated water (T 2 ) irrigation on plant height, base diameter, fresh weight and dry weight showed a significant variation at 5% level. All the growth parameters improved for treated water (T 2 ) than for saline water (T 1 ). Response of treated water (T 2 ) is much better than saline water (T 1 ) in relation to nutrient composition. Carbohydrate and total dietary fiber (TDF) is increased while protein, fat, ash and energy in the leaf of stem Amaranth are decreased by irrigating with T 2 water. Moreover, carbohydrate content is increased in treated water (T 2 ) but protein, fat, ash, TDF and energy in the stem of stem Amaranth is decreased. Na, Mg, Fe and Zn content increased both in leaf and stem for treated water, whereas, K and Ca increased in leaf but decreased in stem. Available N, P, and S of soil were increased in the Stem Amaranth plot by irrigating it with treated water (T 2 ) but EC, pH, K, Na, Ca, and Mg are decreased markedly. From the study, it is found that the best alternate water source is treated water (MAR water) for better food production as well as good quality crops and balanced nutrition in food. This effort will play a vital role in bringing the huge saline land under cultivation and also in full filling the nutritional requirement of the poorer and under privileged people.
